This paper examined the relationship between changes in oil prices and stock market growth over the period 1981-2011 using vector error correction modeling approach. The results suggest a long run relationship between oil price, exchange rate and stock market growth. A unidirectional causality runs from oil price change to stock market development. The impulse response function shows that oil price has a temporary positive impact on stock market. The VDC shows that stock market development to be very much dependent on shock on oil price change.
Introduction
Several studies have examined the relationship between oil price changes and macroeconomic activities. Many of these studies have indeed showed that oil price changes had significant effects on domestic price level, gross domestic product, investment and savings (Crunado and Garcia 2005 and Cologne and Manera, 2008 ). However, not many studies have been done on the relationship between oil price changes and stock market in general and especially in sub Saharan Africa countries. Very few studies that have examined the interaction between oil price changes and stock markets are mainly on few industrialized net oil-importing countries such as the USA, UK and Japan (Jones and Kaul 1996; Sadorsky, 1999) . There, is therefore, the need to examine the interaction between oil price changes and stock market in oilexporting developing countries like Nigeria. The use of Nigeria as a case study is interesting for many reasons. One, Nigeria is the largest exporter of oil in Africa. Two, the Nigerian stock market is a highly promising area for international portfolio diversification. Three, several major reforms have implemented recently in almost all the sectors of the economy. The remainder of the paper is arranged as follows: section 2 provides a review of previous empirical studies. Section 3 describes the data and Published by ECSDEV, Via dei Fiori, 34, 00172, Rome, Italy http://ecsdev.org empirical methodology adopted in this study. Section 4 reports the estimation results. Finally, section concludes the paper.
Literature Review
Several studies have examined the nexus of relationship between oil price changes and macroeconomic fundamentals such as gross domestic product, inflation, employment, exchange rate and investment (Chen and Chen, 2007 , Huang and Guo, 2007 and Nandha and Hammoudeh 2007 . However, only very few studies have focused on the interaction between oil price changes and stock market especially in developing countries like Nigeria. The study by Jones and Kaul (1996) examined the reaction of international stock markets for oil price shocks. The study found that , in the postwar period, the reaction of US and Canadian stock prices to oil shocks can be completely accounted for by the impact of these shocks on real cash flows. However, the results for Japan and the Uk were inconclusive. The study by Huang, et al. (1996) examined the link between daily oil future returns and daily US returns using an unrestricted vector autoregressive (VAR) approach. The study showed that oil returns do lead some individual oil company stock returns, but oil future returns do not have much impact on general market indices. The study by Sadorsky (1999) examined the relationship between oil changes and aggregate stock returns using American monthly data. The results from VAR with GARCH approach showed that oil price and its volatility both play important roles in affecting real stock returns. The results showed that oil price movements after 1986 accounted for a larger fraction of the forecast error variance in real stock returns that did interest rates. The study by Pappetrou (2001) based on VAR approach examined the interaction amongst oil prices, real stock prices, interest rates, real economic activity and employment in Greece. The results showed that oil price changes affect real economic activity and employment. Moreover, oil prices explained a significant movement in stock price. Hong et al. (2002) provided evidence of a negative association between oil price returns. In the same way, the study by O'Neil et al. (2008) and Park and Ratti (2008) found that oil price shocks have a statistical significant negative effect on stock prices for an extended sample of thirteen developed markets. The study by Boyer and Filion (2007) found that Canadian energy stocks are positively associated to the overall markets return and the appreciations of crude oil and natural gas prices. The study by Miller and Ratti (2009) looked at the relationship between the world price of oil and international stock markets. The results of the analysis showed that stock market indices responded negatively to increases in the oil price in the long run. However, according to them, this pattern appeared to disintegrate from the beginning of 2000. The results from Lescaroux and Mignon (2008) study shocked a strong unidirectional causality running from oil prices to share prices, most especially for oil exporting countries. The studies by Gogineni (2007) and Yurtsever and Zahor (2007) supported the finding that oil prices are positively associated with stock prices where oil price shocks reflect changes in aggregate demand. However, the relationship would be negative where oil price shocks reflect in aggregate supply. Aside, the results showed that stock prices respond symmetrically to changes in oil prices, while lower oil prices are not associated with higher oil. The study by Hammoudeh and Aleisa (2004) showed that there was a bidirectional relationship between Saudi sock returns and oil price changes. Basher (2006) using VAR analysis for Gulf cooperation countries found that only the Saudi and Omani markets have predictive power of oil price increase. Chen (2010) suggested then an increase in oil prices led to a higher probability of a bear market emerging. Bhar and Nikolova (2010) found that global oil price returns have significant impact on Russian equity returns and volatility. The study by Hasan and Mahbobi (2013) on the influence of oil prices on Canadian stock market showed that the impact of oil price on the Canadian stock market has been robustly increasing the second period. The empirical analysis by Lin et al. (2011) showed that the impact of oil price shocks on Greater China has been mixed. The effect in Taiwan's stock market was very similar to that in the US stock market. Finally, the results showed that all the three shocks had significant positive impacts on Hong Kong's stock return.
Data and Methodology
The paper uses annual data on oil price, stock market capitalization and exchange rate. The oil price adopted is US $ per barrel and stock market development is proxied as market capitalization. Exchange rate is the Nigerian Naira exchange rates against US Dollars. The study adopts vector Autoregressive (VAR) technique. The basic model employed in the study can be expressed as:
Where Mkt t is the market capitalization, OIP is the oil price and EXC is the Nigerian naira/US Dollar exchange rate. The data were sourced from the Central Bank of Nigeria, statistical Bulletin. The series were tested for stationarity using Augmented Dickey-Fuller and Phillips-Peron method. If the series are integrated of the same order, then, there is a possibility for cointegration of the variables, with a test for cointegration being meaningful. After ascertaining that both series are integrated of the same order, then one can proceed to test for cointegration using Johansen maximum Likelihood procedures [Johansen and Juselius (1990) ]. Any long term cointegration found between the series will contribute an additional error-correction term to the Error Correction model. The Johansen procedure in a vector Autoregressive (VAR) based test on restriction imposed by cointegration in the unrestricted VAR. The null hypothesis in consideration is H 0 , that there are a different number of cointegration, relationship, against H 1 , that all series in the VAR are stationary.
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The VECM adopted in this paper is specified as :
The coefficient of the ECT t-1 term infers long run causality, while the joint f-test of the coefficients of the first differenced independent variables indicates short run. The causality can be derived through the Wald test of the joint significance of the lags of the independent variables. To examine the relationship among economic variables, innovation accounting (variance decomposition and impulse response function) technique can be applied in the analysis.
Empiricaal Results

Basic statistics description and stationary test
From table 1, all the series display a high level of consistency as their mean and median values are perpetually within the maximum and minimum values of the series. From the series skewness and kurtosis, we see that the data have that tail properties. Finally, the probability that the Jarque-Bera statistic exceed (in absolute value) the observed value is generally low suggesting the rejection of the hypothesis of normal distribution. The Granger causality results are presented in table 4 for the long-run Granger causality, the results suggest that one period lagged error-correction term, ECT t-1 has a negative sign and is statistically significant at 5 per cent level when stock market development (MKT) stands as dependent variable. This shows that stock market has bilateral causal relationship with oil price changes. The results in table 4 show unidirectional causality running from oil price changes to stock market development. Moreover, the results show unidirectional causality from stock market to exchange rate. Note: *** and ** denote significant at 1% and 5% respectively. Figure 4 shows the results of the impulse responses of the variables to one standard deviation of shock to each of the variables in the system. In this study, we focus on the responses of stock market development (MKT) to one standard deviation of shock to oil price and vice versa. From the impulse responses shown in table 4, we found that oil price has a temporary positive impact on stock market development. A positive shock on
Published by ECSDEV, Via dei Fiori, 34, 00172, Rome, Italy http://ecsdev.org oil price increases stock market development for the first three periods. It falls in the medium term but increases marginally in the long run period. On the other hand, oil increases steadily throughout in response to a positive shock on stock market capitalization. Stock market development respond negatively to a shock on exchange rate while stock market initially responds negatively to a shock ion exchange rate but turns positive in the 2 nd to 4 th period. It however becomes constant afterwards. Table 5a and 5b shows the variance decompositions of stock market development (MKT) and oil price (OIP). The evidence shows stock market development (MKT) to be very mush dependent on shock oil price changes. Except for 1 st and 2 nd periods, oil prices changes explained over 25 per cent of the shocks on stock market development. This is in line with the Granger causality results where stock market development is endogeneous. Table 5b shows the variance decomposition of the oil price. The results show that oil price is very much dependent on shocks to stock market development. All through the periods, stock market is found to significantly contribute to the shocks on oil price changes. Response of EXC to EXC 
Fig. 1: Plot of the Impulse Response function
Conclusion
The relationship between oil price change and stock market has been preoccupied the attention of economists in recent times. This paper analyses the nexus of relationship between oil price and stock market using vector error correction modeling approach. The results show that oil price, exchange rate and stock market development are cointegrated. The results from Granger Causality test show that there is unidirectional causality from oil price change to stock market development. Also, unidirectional causality from stock market to exchange rate was found. The IRFs show that oil price increases steadily over the long run in response to a positive shock on stock market growth. However, oil price has a temporary positive impact on stock market growth. The VDCs show stock market growth to be dependent on oil price change. Also, oil price is highly dependent on shocks to stock market development.
